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(54) Hollow resin container 

(57) In a hollow resin container (1 0), at a connecting 
portion between a separator (16) and a resin layer (30), 
through-holes (36.38), each of which has a surface 
which is coplanar with and continuous with an inner side 
surface of the hollow resin container and whose axial 
direction cross-sectional configuration is triangular, are 
formed at a base portion of the separator (16). The sur- 
faces of bottom portions of the through-holes (36,38), 
which surfaces are coplanar with and continuous with 
the inner side surface of the hollow resin container, are 
covered with the gas barrier sheet (32). Namely, a 
cross-sectional area S of the separator (16) at the con- 

FIG. 



necting portion in a plane which is coplanar with the 
inner side surface of the hollow resin container is 
smaller than a cross-sectional area S4 of the separator 
in a plane parallel to the aforementioned plane and at a 
region at which the through-holes are not formed (S4 > 
S). As a result, at the connecting portion between the 
separator (16) and the resin layer (30), a region at which 
the gas barrier sheet does not exist is made small. 
Therefore, scalability at the connecting portion can 
improve. 




BNSDOC1D: <EP 09301B9A2 I > 



1 



EP 0 930 189 A2 



2 



Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001 ] The present invention relates to a hollow resin 
container, such as a fuel tank or the like, which is pro- 
vided in an automobila 

Description of the Related Art 

[0002] Fig. 6 shows an example of a hollow resin con- 
tainer, such as a fuel tank, which is provided in an auto- 
mobile. In this fuel tank 100, a gas barrier sheet 104 
serving as a sheet material tor preventing the permea- 
tion of gasoline is provided on a matrix resin layer 102 at 
the inner side of the tank 100. 

[0003] In this fuel tank 100, a separator 106 which is 
an internal part is molded integrally with the resin layer 
102 at the interior of the container. Accordingly, the gas 
barrier sheet 104 is cut at a connecting portion 108 
between the separator 106 and the resin layer 102. As 
a result, a region, in which the gas barrier sheet 104 
does not exist, is formed at the connecting portion 108 
between the separator 106 and the resin layer 102. 
Therefore, sealability at this region is low. 
[0004] Further, as shown in Fig. 7, in this fuel tank 
100, a sub-tank 110 which is an internal part is molded 
integrally with the resin layer 102 inside the container. 
Accordingly, the gas barrier sheet 104 is cut at a con- 
necting portion 112 between the sub-tank 110 and the 
resin layer 102. As a result, a region, in which the gas 
barrier sheet 104 does not exist, is formed at the con- 
necting portion 112 (at two places) between the sub- 
tank 1 10 and the resin layer 102. Therefore, sealability 
in this region is low. 

SUMMARY OF THE INVENTION 

[0005] With the aforementioned in view, an object of 
the present invention is to obtain a hollow resin con- 
tainer which can improve sealability at a connecting por- 
tion between a resin layer and an internal part. 
[0006] A first aspect of the present invention is a hol- 
low resin container which is formed by a resin layer, 
wherein: the hollow resin container includes an internal 
part which is molded integrally with the resin layer at an 
interior of the hollow resin container, the inner surface of 
the hollow resin container other than a region at which 
the internal part is formed is covered by a sheet mate- 
rial, a through-hole which has a surface which is copla- 
nar with and continuous with the inner surface of the 
hollow resin container is formed at the internal part, and 
the surface of the through-hole which is coplanar with 
and continuous with the inner surface of the hollow resin 
container is covered by the sheet material. 
[0007] Accordingly, at the connecting portion between 
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the internal part and the resin layer, the region at which 
no sheet material exists is made smaller. As a result, 
sealability at the connecting portion between the inter- 
nal part and the resin layer is excellent 
s [0008] A second aspect of the present invention is a 
hollow resin container according to the first aspect, 
wherein a plurality of the through-holes are formed at 
the internal part and the surface of each of the through- 
holes which is coplanar with and continuous with the 
10 inner surface of the hollow resin container is covered by 
the sheet material. 

[0009] A third aspect of the present invention is a hol- 
low resin container according to the first aspect, 
wherein the axial direction configuration of the through- 
15 hole is a prism-shaped conf iguration whose bottom sur- 
face is the surface which is coplanar with and continu- 
ous with the inner surface of the hollow resin container. 
[0010] A fourth aspect of the present invention is a 
hollow resin container according to the third aspect, 
20 wherein the prism-shaped configuration is a triangular 
prism-shaped configuration. 

[001 1] Consequently, in the hollow resin container of 
these aspects of the present invention, the structure is 
sirrple, and at the connecting portion between the inter- 
25 nal part and the resin layer, the region at which no sheet 
material exists is made smaller, and sealability at the 
connecting portion between the internal part and the 
resin layer is excellent. 

[001 2] A fifth aspect of the present invention is a hol- 
30 low resin container according to the first aspect, 
wherein the internal part is branched off from the vicinity 
of a connecting portion between the internal part and 
the resin layer. 

[0013] Therefore, the structure is simple, and at the 
35 connecting portion between the internal part and the 
resin layer, the region at which no sheet material exists 
is smaller, and sealability at the connecting portion 
between the internal part and the resin layer is excel- 
lent. 

40 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0014] 

45 Fig. 1 is a side cross-sectional view which shows a 
separator connecting portion in a hollow resin con- 
tainer relating to a first embodiment of the present 
invention. 

Fig. 2 is a cross-sectional view taken along line 2-2 
so in Fig. 1 . 

Fig. 3 is an exploded perspective view which shows 
a hollow resin container relating to the first embodi- 
ment of the present invention- 
Fig. 4 is a cross-sectional view taken along line 4-4 
55 in Fig. 5. 

Fig. 5 is a plan view which shows a sub-tank in a 
hollow resin container relating to a second embodi- 
ment of the present invention. 
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Fig. 6 is a side cross-sectional view which shows a 
separator connecting portion in a conventional hol- 
low resin container. 

Fig. 7 is a side cross-sectional view which shows a 
sub-tank connecting portion in the conventional hoi- s 
low resin container. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

10 

[0015] A hollow resin container (e.g., an automobile 
fuel tank) relating to a first embodiment of the present 
invention will be explained in detail in accordance with 
Figs. 1 through 3. 

[0016] As shown in Fig. 3, a fuel tank 10 of the first 15 
embodiment comprises a fuel tank upper 12 and a fuel 
tank lower 14. A separator 16 and a sub-tank 18 which 
are internal parts are molded integrally with the bottom 
portion of the fuel tank lower 1 4 at the inner side thereof. 
An inlet hose 20. a pump assembly 22, and a cut-off so 
valve 24 are also shown in Fig. 3. 
[0017] As shown in Fig. 1 , the fuel tank 10 is formed 
by a matrix resin layer 30 and a gas barrier sheet 32 
serving as a sheet material. The tank inner side of the 
matrix resin layer 30 is covered by the gas barrier sheet 25 
32. 

[001 8] The gas barrier sheet 32 has a laminated struc- 
ture in which a gas barrier layer having the ability to pre- 
vent the permeation of gas is disposed between resin 
layers which are formed of the same resin as the matrix 30 
resin layer 30 of the hollow resin container. The gas bar- 
rier layer is also referred to as a gas permeation resist- 
ant layer and is formed from ethylene-vinyl alcohol 
(EVOH) or the like. The resin layers are formed from a 
resin which is the same resin as the matrix resin (e.g., 3$ 
polyethylene resin) of the hollow resin container. The 
gas permeation resistance of the gas barrier sheet 32 is 
improved by the gas barrier layer, and the gas barrier 
sheet 32 fits more closely to the matrix of the hollow 
resin container due to the resin layer. ao 
[001 9] As shown in Fig. 2, the separator 16 is formed 
in the shape of a thin plate and is molded integrally with 
the resin layer 30 of the fuel tank lower 14 at the time of 
molding. 

[0020] As shown in Fig. 1 , at a connecting portion 34 45 
between the resin layer 30 and the separator 16, the 
connecting portion 34 is divided into a plurality of con- 
necting portions 34A, 34B, and 34C. Namely, through- 
holes 36 and 38, each of which has a bottom surface 
which is coplanar with and continuous with the fuel tank so 
10 inner side surface of the resin layer 30 and whose 
axial direction cross-sectional configuration is triangu- 
lar, are formed at the base portion of the separator 16. 
The surfaces of bottom portions 36A and 38A of these 
through-holes 36 and 38. which surfaces are coplanar ss 
with and continuous with the fuel tank 10 inner side sur- 
face of the resin layer 30, are covered with the gas bar- 
rier sheet 32. 



[0021 ] Next, operation of the first embodiment will be 
explained. 

[0022] As shown in Fig. 1 , in the first embodiment at 
the connecting portion 34 between the separator 16 and 
the resin layer 30, the through-holes 36 and 38, each of 
which has a bottom surface which is coplanar with and 
continuous with the inner side surface of the resin layer 
30 and whose axial direction cross-sectional configura- 
tion is triangular, are formed at the base portion of the 
separator 16. The surfaces of the bottom portions 36A 
and 38A of these through-holes 36 and 38, which sur- 
faces are coplanar with and continuous with the inner 
side surface of the resin layer 30, are covered by the 
gas barrier sheet 32. 

[0023] Accordingly, in the fuel tank 10 of the first 
embodiment, the cross-sectional area S of the separa- 
tor 16 at the connecting portion 34, i.e., the cross-sec- 
tional area of the separator in the plane which is 
coplanar with the bottom portions 36A, 36B of the 
through-holes 36, 38 (i.e., which is coplanar with the 
fuel tank 10 inner side surface of the resin layer 30 at 
the fuel tank lower 14), is the sum S of cross-sectional 
areas S1, S2, and S3 (S = S1 + S2 + S3 ). This cross- 
sectional area S is smaller than the cross-sectional area 
S4 of the separator 1 6 in a plane which is parallel to the 
aforementioned plane (i.e., which is parallel to the bot- 
tom portions 36A, 38A of the through-holes 36, 38) and 
which is at a region of the separator 16 at which the 
through-holes 36 and 38 are not formed. Namely, S4 > 
S. As a result at the connecting portion 34 between the 
separator 16 and the resin layer 30, the region at which 
no gas barrier sheet 32 exists is reduced as compared 
to that of the conventional hollow resin container shown 
in Fig. 6, and sealability at the connecting portion 34 
can be improved. 

[0024] Further, the fuel tank 10 of the first embodiment 
has a structure in which the through-holes 36 and 38, 
each of which has a surface which is coplanar with and 
continuous with the inner side surface of the resin layer 
30 and whose axial direction cross-sectional configura- 
tion is triangular, are formed at the base portion of the 
separator 16 in the conventional hollow resin container 
as shown in Fig. 6. The structure of the fuel tank 10 is 
simple, and sealability at the connecting portion 34 
between the separator 16 and the resin layer 30 can be 
improved. 

[0025] Next, a hollow resin container relating to a sec- 
ond embodiment of the present invention will be 
explained in detail in accordance with Figs. 4 and 5. 
[0026] Members which are the same as those in the 
first embodiment are denoted by the same reference 
numerals, and descriptions thereof are omitted. 
[0027] As shown in Fig. 5. a sub-tank 18, which is 
molded integrally with the fuel tank in the second 
embodiment, includes an outer wall portion 40. which is 
rectangular when viewed from above and in which a 
space 39 is formed at a corn©- portion, and an inner wall 
portion 42 which is L-shaped when viewed from above. 
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[0028] A long edge portion 42A of the inner wall por- 
tion 42 is provided substantially parallel to a long edge 
portion 40A of the outer wall portion 40, and a short 
edge portion 42B of the inner wall portion 42 is provided 
substantially parallel to a short edge portion 40B of the 
outer wall portion 40. The long edge portion 42A of the 
inner wall portion 42 is connected to another short edge 
portion 40C of the outer wall portion 40 in a region 
which is adjacent to the space 39. A space 44 is formed 
between the short edge portion 42B of the inner wall 
portion 42 and another long edge portion 40D of the 
outer wall portion 40. 

[0029] As shown in Fig. 4, the outer wall portion 40 of 
the sub-tank 18 is branched off from the base portion of 
the inner wall portion 42 in the vicinity of a connecting 
portion 48 between the resin layer 30 and the sub-tank 
18, and is connected to the base portion of the inner 
wall portion 42 by a branch-off portion 40C. The branch- 
off portion 40C extends substantially parallel to the fuel 
tank 10 inner side surface of the resin layer 30 at the 
fuel tank tower 14. 

[0030] Next, operation of the second embodiment will 
be explained. 

[0031 ] As shown in Fig. 4, in the second embodiment, 
the outer wall portion 40 of the sub-tank 18 is branched 
off from the base portion of the inner wall portion 42 in 
the vicinity of the connecting portion 48 between the 
sub-tank 18 and the resin layer 30. The gas barrier 
sheet 32 is also provided below the branch-off portion 
40C of the outer wall portion 40 which is connected to 
the inner wall portion 42. 

[0032] Therefore, in the fuel tank 10 of the second 
embodiment, the cross-sectional area of the connecting 
portion 48 of the separator 18 in the plane which is 
coplanar with the fuel tank 10 inner side surface of the 
gas barrier sheet 32 which covers the resin layer 30 is 
S5. This cross-sectional area S5 is made smaller than a 
sum (S6 + S7) of cross-sectional area S6 and cross- 
sectional area S7 of the separator 18 in a plane which is 
parallel to the aforementioned plane and at a region 
other than the connecting portion 48. Namely, 
S5 < (S6 + S7) . As a result, at the connecting portion 
48 between the sub-tank 18 and the resin layer 30, the 
region at which there is no gas barrier sheet 32 is made 
smaller than that of the conventional hollow resin con- 
tainer as shown in Fig. 7, and sealability at the connect- 
ing portion 48 can be improved. 
[0033] Moreover, the fuel tank 10 of the second 
embodiment has a structure in which the outer wall por- 
tion 40 is branched off from the base portion of the inner 
wall portion 42 of the sub-tank 18 in the conventional 
hollow resin container as shown in Fig. 7. The structure 
of the fuel tank 10 is simple, and sealability at the con- 
necting portion 48 between the sub-tank 18 and the 
resin layer 30 can be improved. 
[0034] The present invention has been described in 
detail hereinbefore with reference to specific embodi- 
ments. However, it should be obvious to those skilled in 



the art that the present invention is not limited to these 
embodiments and that various other embodiments are 
possible within the scope of the present invention. For 
example, in the above-described embodiment, the axial 

5 direction configuration of each of the through-holes 36 
and 38 is a triangular prism-shape whose bottom sur- 
face is coplanar with and continuous with the inner side 
surface of the resin layer 30. However, the configuration 
of each of the through-holes 36 and 38 is not limited to 

10 a triangular prism-shape, and may be a prism-shape 
such as a square prism-shape or the tike or a column in 
which the cross-sectional configuration which is normal 
to the axial direction is a semicircle. Moreover, in the 
aforementioned embodiments, an example is described 

is of a case in which the automobile fuel tank 1 0 is used as 
the hollow resin container. However, the hollow resin 
container is not limited to the automobile fuel tank 10, 
and another hollow resin container may be used. Fur- 
ther, the sheet material is not limited to the gas barrier 

20 sheet, and another sheet material may be used. The 
internal part is not limited to the separator 16 and the 
sub-tank 18, and another part may be used. The inter- 
nal part may be formed at the fuel tank upper 12. Still 
further, although injection molding is effected in the 

25 above-described embodiments, the present invention 
may be applied also to injection press molding, hot flow 
stamping molding, and sheet flow stamping molding. 

Claims 

30 

1 . A hollow resin container which is formed by a resin 
layer, wherein: 

said hollow resin container includes an internal 
35 part which is molded integrally with said resin 

layer at an interior of said hollow resin con- 
tainer, the inner surface of said hollow resin 
container other than a region at which said 
internal part is formed is covered by a sheet 
40 material, a through-hole which has a surface 

which is coplanar with and continuous with the 
inner surface of said hollow resin container is 
formed at said internal part, and the surface of 
the through-hole which is coplanar with and 
45 continuous with the inner surface of said hollow 

resin container is covered by said sheet 

material. 

so 2. A hollow resin container according to claim 1, 
wherein a plurality of said through-holes are formed 
at said internal part, and the surface of each of said 
through-holes which is coplanar with and continu- 
ous with the inner surface of said hollow resin con- 

55 tainer is covered by said sheet material. 

3. A hollow resin container according to claim 1, 
wherein the axial direction configuration of said 
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through-hole is a prism-shaped configuration 
whose bottom surface is the surface which is copla- 
nar with and continuous with the inner surface of 
said hollow resin container. 

5 

A hollow resin container according to claim 3, 
wherein the prism-shaped configuration is a trian- 
gular prism-shaped configuration. 

A hollow resin container according to claim 1, 10 
wherein said internal part is branched off from a 
vicinity of a connecting portion between said inter- 
nal part and said resin layer. 
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FIG. I 
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FIG. 4 
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FIG. 5 
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(54) Hollow resin container 

(57) In a hollow resin container (1 0), at a connecting 
portion between a separator (16) and a resin layer (30). 
through-holes (36,38), each of which has a surface 
which is coplanar with and continuous with an inner side 
surface of the hollow resin container and whose axial 
direction cross-sectional configuration is triangular, are 
formed at a base portion of the separator (16). The sur- 
faces of bottom portions of the through-holes (36,38), 
which surfaces are coplanar with and continuous with 
the inner side surface of the hollow resin container, are 
covered with the gas barrier sheet (32). Namely, a 
cross-sectional area S of the separator (16) at the con- 

FIG. I 



necting portion in a plane which is coplanar with the 
inner side surface of the hollow resin container is 
smaller than a cross-sectional area S4 of the separator 
in a plane parallel to the aforementioned plane and at a 
region at which the through-holes are not formed (S4 > 
S). As a result at the connecting portion between the 
separator (16) and the resin layer (30), a region at which 
the gas barrier sheet does not exist is made small. 
Therefore, sealability at the connecting portion can 
improve. 
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(54) Hollow resin container 

(57) In a hollow resin container (1 0), at a connecting 
portion between a separator (16) and a resin layer (30), 
through-holes (36,38), each of which has a surface 
which is coplanar with and continuous with an inner side 
surface of the hollow resin container and whose axial 
direction cross-sectional configuration is triangular, are 
formed at a base portion of the separator (16). The sur- 
faces of bottom portions of the through-holes (36,38), 
which surfaces are coplanar with and continuous with 
the inner side surface of the hollow resin container, are 
covered with the gas barrier sheet (32). Namely, a 
cross-sectional area S of the separator (16) at the con- 



necting portion in a plane which is coplanar with the 
inner side surface of the hollow resin container is 
smaller than a cross-sectional area S4 of the separator 
in a plane parallel to the aforementioned plane and at a 
region at which the through-holes are not formed (S4 > 
S). As a result, at the connecting portion between the 
separator (16) and the resin layer (30), a region at which 
the gas barrier sheet does not exist is made small. 
Therefore, sealabiiity at the connecting portion can 
improve. 
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